The purpose of this study is to examine the long-run relationship monetary and fiscal policy on inflation in Thailand by employing an Autoregressive Distributed Lag (ARDL). This study uses quarterly data from 1980: Q1 to 2017:Q1 and divides the sample data into pre-crisis period (1980Q1-1997Q3) and post crisis period (1997Q4-2017Q1). The results revealed that the longrun relationship between government spending and inflation was positive. The results implied that government spending was one of the important components when determining the inflation. However, interest rate was positive in pre-crisis and negative in post-crisis. The results indicated that monetary policy is more effective on inflation in the post-crisis period. Both pre-crisis and post-crisis period show that fiscal policy is more effective in influencing the inflation in Thailand. These results suggest that inflation in Thailand inflation is highly sensitive to the change in monetary and fiscal policies, especially as it emerges from a financial crisis.
answering the following three questions: (1) Does monetary policy affect the inflation? (2) Does fiscal policy affect the inflation? And (3) Does crisis change the effectiveness of monetary or fiscal policy on inflation? The purpose of this paper is twofold. Firstly, to examine the long-run relationship among inflation, interest rate and government spending in Thailand and secondly, to examining the impact of monetary and fiscal policy on inflation pre-and post-crisis. The rest of the paper is organized into five sections. Section 2 reviews the literature, Section 3 describes the methodology and model specification. Section 4 discusses the data and empirical results. Section 5 concludes.
EMPIRICAL EVIDENCE ON THE RELATIONSHIP BETWEEN THE MONETARY POLICY, FISCAL POLICY AND INFLATION
Fiscal policy has been proven to have a positive impact on inflation in a number of studies, such as the case of Greece (Shabbir, Ahmed & Ali, 1994) and developing countries (Darrat, 2000; Narayan & Narayan, 2006; Habibullah, Cheah & Baharom, 2011; Jalil, Tariq & Bibi, 2014) . In contrast, Karras (1994) found that a fiscal deficit has no inflationary impact. This discovery was consistent with Cottarelli, Griffiths and Moghadam (1998) who focused on industrial and transition economies. Meanwhile, Fischer, Sahay and Végh (2002) and Lin and Chu (2013) revealed that a fiscal deficit was only effective during periods of high inflation, this was supported by Catao and Terrones (2005) who studied high-inflation or developing countries. Some studies have highlighted the importance of monetary policy on the price level. Research carried out by Cioran (2014) , Yunana, Michael and Akpan (2015) and Adedamola (2015) found a negative effect of the interest rate on inflation. A common price puzzle was found in empirical studies. This price puzzle refers to a positive interest rate shock leading to an initial increase in the price level, rather than a reduction (Sims, 1992; Christiano, Eichenbaum & Evans, 1994; Balke & Emery, 1994) . Furthermore, the research studies by Arin and Jolly (2005) covering Australia and New Zealand and Perera (2016) for Sri Lanka also showed a positive relationship between the interest rate and inflation. Several studies have included other variables, such as commodity prices (Hanson, 2004) or the output gap (Bonga-Bonga & Kabundi, 2011) in order to overcome the problem of the price puzzle. However, the price puzzles still remain unsolved.
Policy coordination is important in dealing with recessions and financial crises. Freedman et al., (2009) showed that appropriate policy coordination could prevent an economy from experiencing further economic downturns, even during a deep recession and deflation. Besides that, Hutchison, Noy and Wang (2010) concluded that fiscal expansion was more effective than monetary expansion in emerging and developing economies when dealing with financial crises, this result was consistent with that of the study by Fetai (2013) .
Notwithstanding, the impact of policy coordination on the price level is another concern of researchers. Mahmood and Sial (2011) discovered that fiscal policy was more dominant in affecting prices when compared to monetary policy. Meanwhile, Van (2014) found that both monetary and fiscal policies had no effect on the real GDP, however, monetary policy had a stronger effect on the price level. Tekin-Koru and Özmen (2003) found that monetary growth had a positive impact while budget deficit had a no effect on inflation in the case of Turkish. The findings of Tekin-Koru and Özmen (2003) were similar with Khieu (2014) in Vietnem and Mukhtar and Zakaria (2010) in Pakistan. By investigating the granger causality effects of these two policies on inflation, Lozano-Espitia (2008) discovered that budget deficit granger cause monetary growth and subsequently, monetary growth to cause inflation in Colombia.
In all the above mentioned studies, there are lacks empirical work has been carried out in Thailand. Much research has been carried out to analyze the relationship among inflation, monetary and fiscal policies, with mixed results. Most of the studies focus on policy coordination could prevent the economic downturns and deflation, but studies on how effectiveness of monetary and fiscal policy on inflation during financial crises are lack. Further, this study intends to contribute to the literature by examining the impact of monetary and fiscal policy on inflation by compare the effect before and after crisis. Therefore, there is a need to re-estimate the issue.
METHODOLOGY

Model specification
This paper employs the ARDL modeling to estimate the impact of monetary and fiscal policy on inflation. The main reasons to apply this methodology are this approach regardless of the stationary properties of the variables such as I(0) or I(1).
The model of inflation following Bayo (2011) 1 , the general model is specified as follows:
Where P is consumer price index as a proxy for inflation, MMR is the money market rate as a proxy for monetary policy, G is government spending as proxy of fiscal policy and REER is exchange rate.
The sign of β1 and β3 are expected to be negative while the sign of β2 is expected to be positive. Increase in interest rate will increase the cost of borrowing result less people borrow money or spend. Thus, cause the inflation decrease. Researches carried out by Cioran (2014), Yunana, Michael and Akpan (2015) and Adedamola (2015) found interest rate and inflation are negative relationship. An increase in exchange rate (appreciate) will decrease the net export cause the input price and wages drop, so exchange rate and inflation are negative relation. This is found in Monfared and Akin (2017) and Takhtamanova (2010) . The higher the government spending will lead to the demand-pull inflation (Shabbir, Ahmed & Ali, 1994; Darrat, 2000; Narayan & Narayan, 2006; Habibullah, Cheah & Baharom, 2011; Jalil, Tariq & Bibi, 2014) .
The ARDL framework of equation 2 can be written as:
Where Δ refers to the first-difference operator, p, q, r and s refers to the optimum lag length uses in the model.
DATA AND EMPIRICAL RESULTS
Data and preliminary analysis
This study uses quarterly data from 1980: Q1 to 2017:Q1 to capture the effects of policies on inflation. To test whether the results of the estimated coefficients statistically differ across the pre-crisis and post-crisis, the data is divided into pre-crisis period (1980Q1-1997Q3) and postcrisis period (1997Q4-2017Q1). We apply the Chow test and it confirms the existence of a structure change between the examined periods. The variables included in the ARDL model are as follow: 1) real GDP (Yt), which is used to capture the economic activity; 2) money market rate (MMRt), which is used to capture the monetary policy stance; 3) government spending (Gt), which is used as the fiscal policy instruments. 4) Exchange rate (REER) is real effective exchange rate based on CPI (2010=100). It reflects the aggregate behaviour of the major currencies of the countries' main trading partners. So an increase in the REER indicates that the real appreciation of the domestic currency. All the variables are showed in natural logarithms except interest rates. All time-series involved in this study are adjusted from seasonality. The source of data is Datastream. (7) -3.47(13)** -9.82(5)*** MMR -4.37(3)*** -3.63(2)** -4.76(12)*** -9.98(4)*** G -1.96(13) -9.91(10)*** -5.41(7)*** -31.70(12)*** REER -1.93(5) -2.12(7) -6.47(4)*** -8.90 (12) ARDL approach does not require the variables to have the same order of integration (e.g I(0) or I(1) but the variable cannot presence the order of I(2). Given that bound test procedure can not include I(2) variables, Augmented Dickey-Fuller (ADF) tests and Phillips-Perron (PP) tests unit root tests are used to determine the stationary of the variables. The results are reported in Table  1 . In the test we include both constant and trend terms and employ the AIC for select optimal lag order in ADF test equation.
In the full sample (1980Q1-2017Q1), both ADF and PP test show that only interest rate is integrated of order 1 with significant of 5 percent. In the pre-crisis sample (1980Q1-1997Q3), both ADF and PP test show that all variables are integrated of order 1 with significant of 5 percent. However, in the post-crisis sample (1997Q4-2017Q1), both ADF and PP test show that interest rate and government spending are integrated of order 1. Since both test show that none of the variables is I(2), we proceed to examine the presence the long run relationship among the variables. Table 2 shows that equation (1) rejected the null hypothesis of no cointegration among the variables. The maximum lag is determined using the Akaike Information Criterion (AIC). Based on the Table 2 , the results concluded that there is a long-run relationship of monetary and fiscal policies on inflation in 5% at all three samples. The values of F-statistics in full sample (1980Q1-2017Q1) (11.11), in the pre-crisis sample (1980Q1-1997Q3) (6.3) and post-crisis sample (1997Q4-2017Q1) (4.64) are found to be greater than upper bound (3.67). This test result suggests that there exists a long run relationship between P, MMR, G and REER for Thailand. Given the existence of cointegration, the long-run coefficients are estimate. Table 3 shows the results of the estimate equation (2). For each sample, the results have been reported in two Panels. Panel A and B show the long-run normalized estimated coefficients and error correction term. The t-statistics of each variable are show in parenthesis. (3) ** cointegration Note: *, **, and *** denote significant at 10%, 5% and 1% levels, respectively. In the full sample, the coefficient of the interest rate was statistically significant and positive to inflation. This scenario is known as the price puzzle. Barth and Ramey (2000) suggested that monetary policy operates through both demand and supply effects may cause price increase. This is consistent with Arin and Jolly (2005) . The coefficient of government spending is positive and statically significant. This is a fiscal phenomenon (Shabbir et al., 1994) . The exchange rate shows a statistically negative effect on inflation were consistent with Monfared and Akin (2017) who found appreciated exchange rate caused deflation due to the domestic product is more expensive for foreigner. This cause the total export and demand drop and lead to deflation. By compare pre-and post-crisis, it is clear that the monetary policy play a role in inflation. The coefficient of interest rate is positive and statistically significant before crisis and it turn to negative after the financial crisis. This indicated that the monetary policy is more effective on inflation in the period after the financial crisis. The government spending was statistically positive to inflation in both pre-crisis and post-crisis, there had no statistically differ. This indicated that the fiscal policy is effective on inflation in both the periods. Our result suggests that monetary and fiscal policies could prevent an economy for further deflation. The results were consistent with Hutchison, Noy and Wang (2010) and Fetai (2013) that the fiscal expansion was more effective than monetary expansion when dealing with financial crises.
ARDL
Table 3 ARDL estimation results Panel A: Estimated long-run coefficient
Similar with full sample, the estimated coefficient of exchange rate had a statistically significant negative effect on inflation in the pre-crisis periods. In contrast, in post-crisis periods, it changed to positive effect. The result shows that weak global demand can dampen the effect of exchange rate on inflation. The ECTt-1 terms were statistically significant in negative. This implies the speed of adjustment take approximately 3 years in pre-crisis and 1 year in post-crisis Thailand to converge back to the equilibrium path. CUSUM and CUSUMSG statistics in Table 4 shows it is well within the critical bounds which showed that all the coefficients in the model were constant. 
CONCLUSION
This paper examines the long-run relationship of monetary and fiscal policy on inflation in Thailand. This study uses quarterly data from 1980: Q1 to 2017:Q1 and divides the sample data into pre-crisis period (1980Q1-1997Q3) and post crisis period (1997Q4-2017Q1). The results revealed that the long-run relationship between government spending and inflation was positive regardless of pre-crisis or post-crisis periods. The results implied that government spending was one of the important components when determining the inflation. However, interest rate was positive in pre-crisis and negative in post-crisis periods. The results indicated that monetary policy is more effective on inflation in the post-crisis period. Both pre-and post-crisis period show that fiscal policy is more effective in influencing the inflation in Thailand. The empirical results show there is a remarkable difference in the pre-crisis and post-crisis policies performance on inflation. These results suggest that inflation in Thailand is highly sensitive to the change in monetary and fiscal policies, especially as it emerges from a financial crisis.
